. Details on the studies included for the size distributions. Table S2 . Length:width:height ratios for different shapes Table S3 . Densities for common polymers, for pristine and weathered particles Table S4 . Regression statistics for the trendlines. All regressions had a p-value < 0.05. Table S5 . Statistics of bi-modal distribution fitting (shape distribution) Table S6 . Statistics of normal inverse Gaussian distribution fitting (density distribution)
Data selection for the size distributions
For data to be included they should have ≥10 bins in the microplastic (<5 mm) range. We found 11 studies that fulfilled these criteria, using Scopus and Google Scholar. 1, 2, 11, [3] [4] [5] [6] [7] [8] [9] [10] Some of these studies provided more than one dataset, e.g. for different locations 4, 7 or for fibers and fragments separately. 3, 4, 10 This resulted in 19 datasets in total.
The data were obtained from the original printed figures using Web Plot Digitizer (https://apps.automeris.io/wpd/).
For studies reporting their abundance in # or #/m3, a relative abundance (%) was calculated.
Three criteria were used to select the data included for our analyses: 1) All observations with 0 abundance (%, # or #/m3) were excluded when fitting trendlines, since log-transformation is not applicable to 0-values.
2) The maximum abundance (y-axis, in %, # or #/m3) corresponded to the minimum x-value (size) included. Some studies showed a decrease in concentration for their smallest sizes, but this is likely attributed to biases in sampling or sample analyses or size-selective removal processes (see main text).
3) The maximum size for which the dataset was valid is determined using a theoretical particle detection limit (PDL). For studies without 0 abundances, or only 0 abundances for their larger size classes (not followed by non-zero observations), all presented data were used.
For studies with one or more zero-observations followed by non-zero observations, the following procedure was followed:
1. Data was plotted using only the values between the minimum (see above) and the first 0. A log-log plot for size vs abundance (#) is made.
2.
A linear trendline was fitted, and the parameters for the function y = a*x + b were obtained 3. Assuming y = 0 (equals 1 particle since 10^0 = 1), a value for x (the PDL) was calculated 4. Data were plotted using only the values between the minimum and the calculated PDL 5. If more data were included than in step 1, the procedure was repeated.
6. Once the PDL does not change anymore, only data between the minimum and PDL were included for the final trendline fitting (green shaded data in excel file of supporting information).
If abundance was given in %, the total number of particles was used to calculate the abundance in #.
If abundance was given in #/m3, the sample volume was used to correct for volume, to get abundance in #. This was not possible for one study, 7 since they did not report their sample volume. Therefore, only data between the minimum and the first zero were included for their work.
Given these three selection criteria, plots were made for the log(size) vs log(relative abundance), and linear trendlines were fitted. Regression statistics were used to test the significance of the trendline slopes (p < 0.05). Figure S1 . Relative microplastic abundance for different particle sizes. Circles represent the data used for the model fitting (identical to Figure 1 Table S2 . Length, width and height estimates for the five most commonly used shape categories. The L:W ratio for pellets is based on pictures to which an ellipsoid is fitted with ImageJ. 13 Figure S3 . The density distribution of microplastic for only newly manufactured densities (left) and an increase in the upper limit based on experimental biofouling data (right). 17 1.56 c a A lower limit of 1 is assumed for all polymers with a chemical lower limit > 1 g cm -3 , since all polymers were found floating at the water surface. 18 b A 15% increase in polymer density is assumed for polymers with an upper limit < 1 g cm -3 . 17 c A 81% increase in the density difference between water and polymer is assumed for particles with an upper limit > 1 g cm -3 . 17 Figure S4 . Contour plots of the microplastic parameter space, obtained by an independent random generation (n = 5000) of each of the three distributions. The colors (10 bins) indicate the kernel density, a measure for the frequency that the two parameters occur together. In grey the individual values are plotted. 
